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PRODUCING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a high corrosion resistance surface treated 
magnesium alloy product using a nonchromate treating solution capable of attaining corrosion resistance 
equal to or above that by chemical convertion treatment using a chromate bath without being incorporated 
with hexavalent chromium and heavy metals and to provide such a high corrosion resistance surface 
treated magnesium alloy product. 

SOLUTION: As to this method for producing a high corrosion resistance surface treated magnesium alloy 
product, the surface of an aluminum-containing magnesium alloy is subjected to chemical convertion 
treatment for 0.3 to 10 min with a treating solution in which the concentration of the water soluble salt of 
permanganic acid or manganic acid is >2 g/L expressed in temis of the content of KMn04 and also less 
than the solubility thereof, the concentration of the water soluble salt of phosphoric acid is 0.05 to 100 g/L 
expressed in tenms of the content of Na3P04, the concentration of acetic acid is 0.05 to 100 ml/L, the 
concentration of sodium acetate is 0.05 to 50 g/L, pH is <7, and solution temperature is 288 to 368K, and 
the high corrosion resistance surface treated magnesium alloy product is obtained by the producing 
method. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The concentration of the water-soluble salt of a permanganic acid or manganic acid is the front face of an 
aluminum content Magnesium alloy KMn04 It converts into an amount. 2 or more g/1. It is below solubility and the 
concentration of the water-soluble salt of a phosphoric acid is Na3 P04. It converts into an amount and is 0.05 - 100 
g/1. The concentration of an acetic acid is 0.05 - 100 ml/1, and the concentration of sodium acetate is 0.05 - 50 g/1. The 
manufacture method of the high corrosion resistance surface treatment Magnesium alloy product characterized by 
carrying out a chemical conversion for 0.3 - 10 minutes with the processing liquid whose solution temperature pH is 
seven or less and is 288-368K. 

[Claim 2] The concentration of the water-soluble salt of a permanganic acid or manganic acid is the front face of an 
aluminum content Magnesium alloy KMn04 It converts into an amount and is 3 - 60 g/1. The concentration of the 
water-soluble salt of a phosphoric acid is Na3 P04. It converts into an amount and is 0.05-30g/l. The concentration of 
an acetic acid is 0.1 - 50 ml/1, and the concentration of sodium acetate is 0. 1 - 50 g/1. The manufacture method of the 
high corrosion resistance surface treatment Magnesium alloy product according to claim 1 characterized by carrying 
out a chemical conversion for 0.4 - 7 minutes with the processing liquid whose solution temperature pH is 2.3-6 and is 
293-353K, 

[Claim 3] The concentration of the water-soluble salt of a permanganic acid or manganic acid is the front face of an 
aluminum content Magnesium alloy KMn04 It converts into an amount and is 5 - 55 g/1. The concentration of the 
water-soluble salt of a phosphoric acid is Na3 P04. It converts into an amount and is 0.1-lOg/l. The manufacture 
method of the high corrosion resistance surface treatment Magnesium alloy product according to claim 2 characterized 
by carrying out a chemical conversion for 0.5-3 minutes with the processing liquid whose solution temperature the 
concentration of an acetic acid is [ml / 1-20 //I. ], the concentration of sodium acetate is 1 - 20 g/I, pH is 3-5, and is 
303-333K. 

[Claim 4] it obtains by the manufacture method given in any of claims 1-3 they are ~ having - Mn coating weight ~ 
100 - 600 mg/m2 it is - P coating weight - 200 mg/m2 the following - it is - CH3 COO- coating weight ~ 0.01 - 
1000 mg/m2 it is ~ high corrosion resistance surface treatment Magnesium alloy product characterized by things 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Although this invention is manufactured by carrying out a chemical 
conversion with the processing liquid which does not contain detrimental hexavalent chromium in more detail about 
the high corrosion resistance surface treatment Magnesium alloy product obtained by carrying out the chemical 
conversion of the front face of an aluminum content Magnesium alloy, and its manufacture method, it is related with 
equivalent to the chromate treatment article which carried out the chemical conversion with the processing liquid 
containing hexavalent chromium or a high corrosion resistance surface treatment Magnesium alloy with recycling 
nature high [ having the corrosion resistance beyond it ], and its manufacture method. 
[0002] 

[Description of the Prior Art] As the chemical -conversion bath especially for aluminum content Magnesium alloys for 
Magnesium alloys JIS H The clo mate bath given in three sorts, JP,8-225954,A, etc. of 8651 specification is known. 
Moreover, JIS H 11 sorts and JP,8-35073,A of 8651 specification, Jan Ivar Skar, et al., SAE Technical Paper Series, 
970324, pp 7-1 1, and 1997, In David Hawke, et al. Metal Finishing93, 10, pp 34-38, and 1995 grades, a publication. 
The chemical -conversion bath containing the \^ater-soluble salt of a permanganic acid or manganic acid is known, 
further The water-soluble salt of a permanganic acid given in JP,57-41376,A, JP,1 1-36082,A, etc.. The chemical- 
conversion bath containing a titanium salt and/or a zirconium salt is known. 
[0003] 

[Problem(s) to be Solved by the Invention] Although a high corrosion resistance surface treatment Magnesium alloy 
product can be obtained by carrying out a chemical conversion using a clo mate bath, the hexavalent chromium 
contained in the clo mate bath is a toxic substance. When the chemical conversion of the Magnesium alloy is carried 
out using the chemical-conversion bath containing a heavy-metal salt, the corrosion resistance extent is insufficient, 
and when those heavy metal moreover serves as an impurity at the time of recycling, adjustment of alloy composition 
becomes difficult. 

[0004] In addition, manganese is contained about 0.1 to 0.5% of the weight in aluminum content Magnesium alloys, 
such as AZ system alloy which there is a thing containing manganese in a Magnesium alloy, for example, is used in the . 
electronic equipment field, and AM system alloy currently used in the autoparts field. Therefore, although the 
corrosion-resistant high surface treatment Magnesium alloy of recycling nature can be obtained when the chemical 
conversion of the Magnesium alloy is carried out using the chemical-conversion bath containing the water-soluble salt 
of a permanganic acid or manganic acid, the corrosion resistance extent cannot necessarily be satisfied and the further 
improvement is called for. 

[0005] Moreover, this invention is equivalent to the chemical conversion using the clo mate bath, or makes it the 
technical problem to offer the high corrosion resistance surface treatment Magnesium alloy product obtained using the 
manufacture method of the high corrosion resistance surface treatment Magnesium alloy product by using the non 
chromate treatment liquid which can attain the corrosion resistance beyond it, and such processing liquid without 
containing the heavy metal which serves as an impurity at the time of the hexavalent chromium which is a toxic 
substance, or recycling. 
[0006] 

[Means for Solving the Problem] In order that this invention person etc. may attain the above-mentioned technical 
problem, as a result of inquiring wholeheartedly, an acetic acid and sodium acetate are further added as a pH regulator 
in the processing liquid containing the water-soluble salt of a permanganic acid or manganic acid, and the water-soluble 
salt of a phosphoric acid. Even if it carries out the chemical conversion of the front face of an aluminum content 
Magnesium alloy by comparatively low processing temperature and the comparatively short processing time by 
maintaining pH of processing liquid or less to seven The high corrosion resistance surface treatment Magnesium alloy 
product was obtained, and moreover, the life of such processing liquid found out the long (the area of the aluminum 



contenf Magnesium alloy front face which can process per processing liquid of unit capacity is large) thing, and 
completed this invention. 

[0007] Namely, the manufacture method of the high corrosion resistance surface treatment Magnesium alloy product of 
this invention The concentration of the water-soluble salt of a permanganic acid or manganic acid is the front face of an 
aluminum content Magnesium alloy KMn04 It converts into an amount. 2 or more g/1. It is 5 - 55 g/1 more preferably 
three to 60 g/1 below solubility. The concentration of the water-soluble salt of a phosphoric acid is Na3 P04. It converts 
into an amount, 0.05 - 100 g/1, It is 0.1 - 10 g/1 more preferably 0.05 to 30 g/1. The concentration of an acetic acid 
preferably 0.05 to 100 ml/1 0.1-50 ml/1, It is 1 - 20 ml/1 more preferably, the concentration of sodium acetate 0.05 - 50 
g/1. It is 1 - 20 g/1 more preferably 0. 1 to 50 g/1. It is 3-5 more preferably. pH - seven or less ~ desirable - 2.3-6 - 
Solution temperature is preferably characterized by 288-3 68K, and carrying out a chemical conversion for 0.5-3 
minutes more preferably for 0.4 - 7 minutes for 0.3 - 10 minutes with 293-353K, and the processing liquid that is 303- 
333K more preferably. 

[0008] moreover, the high corrosion resistance surface treatment Magnesium alloy product of this invention is obtained 
by the above-mentioned manufacture method - having - Mn coating weight - 100 - 600 mg/m2 it is ~ P coating 
weight - 200 mg/m2 the foUov^ng - it is - CH3 COO- coating weight - 0.01 - 1000 mg/m2 it is - it is characterized 
by things 
[0009] 

[Embodiments of the Invention] All the aluminum content Magnesium alloys currently used by various technical fields 
as an aluminum content Magnesium alloy which carries out a chemical conversion in the manufacture method of this 
invention, for example, AZ system, AM system, AM (calcium content) system, and AS system Magnesium alloy are 
included, therefore, generally the aluminum content is about 2-12 % of the weight. Moreover, as a form of the 
aluminum content Magnesium alloy product which carries out a chemical conversion by this invention, a metal-mold- 
casting article, a sand-cast article, die casting, **** material, etc. can be illustrated. 

[0010] It is desirable to dry, after carrying out solvent degreasing, and pretreating the front face of this aluminum 
content Magnesium alloy and carrying out a chemical conversion, before carrying out the chemical conversion of the 
front face of an aluminum content Magnesium alloy. Solvent degreasing can be carried out by performing ultrasonic 
cleaning for 15 minutes for example, in an acetone. 

[0011] Moreover, pretreatment is immersed for 1 minute into the 60-degree C solution of for example, potassium- 
pyrophosphate concentration 35 g/1, and performs rinsing and pure water washing after that, next is immersed for 3 
minutes into the 60-degree C solution of caustic-alkali-of-sodium concentration 50 g/1, and can be carried out by 
performing rinsing and pure water washing after that. It cannot pass over the above-mentioned solvent degreasing 
conditions and pretreatment conditions to an example of solvent degreasing and pretreatment, but they can also adopt 
other any solvent degreasing conditions and pretreatment conditions. 

[0012] The chemical -conversion liquid used by the manufacture method of this invention can contain the water-soluble 
salt of a permanganic acid or manganic acid, and can contain alkali-metal salts, such as potassium salt, sodium salt, and 
lithium salt, and alkaline-earth-metal salts, such as magnesium salt, suitably, in addition can also contain an ammonium 
salt. The concentration of the water-soluble salt of the permanganic acid in chemical-conversion liquid or manganic 
acid is KMn04. It converts into an amount and is 15 - 45 g/1 much more preferably five to 55 g/1 more preferably three 
to 60 g/1 2 or more g/1 and below solubility. The concentration of the water-soluble salt of the permanganic acid in 
chemical-conversion liquid or manganic acid is KMn04. There is an inclination which converts into an amount and 
becomes inadequate [ the corrosion resistance on the front face of a Magnesium alloy after a chemical conversion ] in 
the case of less than 2 g/1. Moreover, since it does not see, the corrosion resistance improvement which balanced it even 
if the concentration of the water-soluble salt of the permanganic acid in chemical-conversion liquid or manganic acid 
became above high to some extent, although the water-soluble salt of a permanganic acid or manganic acid could exist 
to solubility in chemical-conversion liquid is KMn04. It converts into an amount and 60 or less g/1 is more preferably 
made into 45 or less g/1 much more preferably 55 or less g/1. 

[0013] the chemical-conversion liquid used by the manufacture method of this invention - the water-soluble salt of a 
phosphoric acid - containing - suitable - Na3 P04, Na2 HP04, NaH2 P04, NH4 H2 P04, Mn (H2 P04)2, and Zn 
(H2 P04)2 etc. — it can contain The concentration of the water-soluble salt of the phosphoric acid in chemical- 
conversion liquid is Na3 P04. It converts into an amount and is 0.1 - 10 g/1 more preferably 0.05 to 30 g/1 0.05 to 100 
g/1. The water-soluble salt of the phosphoric acid in chemical-conversion liquid is Na3 P04. There is an inclination 
which converts into an amount and becomes inadequate [ the corrosion resistance on the front face of a Magnesium 
alloy after a chemical conversion ] in the case of less than 0.05 g/1. Moreover, since it does not see, the corrosion 
resistance improvement which balanced it even if the concentration of the water-soluble salt of the phosphoric acid in 
chemical-conversion liquid became above high to some extent is Na3 P04. It converts into an amount and, generally 
100 or less g/1 is more preferably made into 10 or less g/1 30 or less g/1. 



[0014] The chemical -conversion liquid used by the manufacture method of this invention contains an acetic acid and 
sodium acetate as a pH regulator. The concentration of the acetic acid in chemical-conversion liquid is 1 - 20 ml/1 more 
preferably 0.1 to 50 ml/1 0.05 to 100 ml/1, and the concentration of sodium acetate is 1 - 20 g/1 more preferably 0.1 to 
50 g/1 0.05 to 50 g/1. There is an inclination for the concentration of the acetic acid in chemical-conversion liquid to 
become inadequate [ the corrosion resistance on the front face of a Magnesium alloy after a chemical conversion ] 
v^hen the concentration of less than 0,05 ml/1 and/or sodium acetate is less than 0.05 g/1. Moreover, since the corrosion 
resistance improvement corresponding to it is not found even if the acetic acid in chemical-conversion liquid and the 
concentration of sodium acetate become above high to some extent About the concentration of an acetic acid, 100 or 
less ml/1 is more preferably made into 20 or less ml/1 50 or less ml/1, and 50 or less g/1 is more preferably made into 20 
or less g/l 50 or less g/1 about the concentration of sodium acetate. 

[0015] About pH of the chemical-conversion liquid used by the manufacture method of this invention, it maintains or 
less to seven. When pH of chemical-conversion liquid is higher than 7, a chemical-conversion reaction becomes less 
practical [ become / become very late and / the required processing time / very long and ]. since the minimum pH value 
which can be attained is about 2.3 when there is an inclination a smut becomes easy to generate on the other hand when 
pH of chemical-conversion liquid becomes low too much, and only an acetic acid and sodium acetate are used as a pH 
regulator — pH of chemical-conversion liquid - desirable - 2,3-6 ~ it is 3-5 more preferably In addition, when 
reducing pH of chemical -conversion liquid or less to 2.3, a mineral acid etc. can be added as an auxiliary component. 
[0016] About the temperature of the chemical -conversion liquid used by the manufacture method of this invention, it 
maintains to 288-368K. When the temperature of chemical -conversion liquid is less than 288K, it becomes less 
practical [ become / a chemical-conversion reaction becomes slow and / the required processing time / long and ]. On 
the other hand, even if the temperature of chemical -conversion liquid becomes higher than 368K, the corrosion 
resistance improvement in the Magnesium alloy front face after a chemical conversion is not accepted, even the 
inclination which becomes bad rather is accepted, therefore it becomes disadvantageous in respect of a production cost, 
the manufacture method of this invention ~ setting - the temperature of chemical-conversion liquid ~ desirable - 293- 
353K — it is 303-333K more preferably 

[0017] In the manufacture method of this invention, chemical-conversion time is for 0.3 - 10 minutes. Since the 
corrosion resistance improvement corresponding to it is not found even if there is an inclination which becomes 
inadequate [ the corrosion resistance on the front face of a Magnesium alloy after a chemical conversion ] and 
chemical-conversion time exceeds for 10 minutes when chemical-conversion time is under for 0.3 minutes, a 
production cost will go up. In the manufacture method of this invention, chemical-conversion time is for 0.5 - 3 
minutes more preferably for 0.4 - 7 minutes. 

[0018] After carrying out a chemical conversion under the above-mentioned conditions, rinsing and pure water washing 
are performed and, subsequently it dries. Generally about dryness, it carries out for 10 - 120 minutes at 10-80 degrees 
C. The chemical-conversion liquid used by this invention has a very large area of the aluminum content Magnesium 
alloy front face [ a life is very long, namely, ] which it can process per processing liquid of unit capacity, when using 
for a chemical conversion under the above-mentioned conditions. 

[0019] Mn coating weight on the front face of the surface treatment Magnesium alloy product obtained by the 
manufacture method of this invention ~ 100 - 600 mg/m2 it is ~ P coating weight - 200 mg/m2 the following ~ it is ~ 
CH3 COO- coating weight ~ 0.01 - 1000 mg/m2 it is - it is thought that the corrosion resistance of an alloy product is 
improved as the result 

[0020] Moreover, the paint adhesion at the time of paint also becomes good, and the front face of the surface treatment 
Magnesium alloy product obtained by the manufacture method of this invention has paint adhesion equivalent to a 
chromate treatment article. In addition, since possibility that Adhesion Mn has adhered as manganese dioxide is high, 
coat resistance is expected to be a low and it is thought that it is effective also about the electromagnetic-shielding 
nature required of electronic equipment etc. 
[0021] 

[Example] Below, based on an example and the example of comparison, this invention is explained concretely. 
Ultrasonic cleaning was carried out for 15 minutes in the acetone of a room temperature about many test pieces of an 
example 1 - the product made from 9 Magnesium alloys (AZ91), and it dried for 5 minutes at the room temperature. 
Next, it was immersed for 1 minute into potassium-pyrophosphate solution (35 g/1, 60 degrees C), and pure water 
washing for 30 seconds and at a room temperature was carried out for tap water washing at a room temperature for 30 
seconds after that. Next, it was immersed for 3 minutes into caustic-alkali-of-sodium solution (50 g/1, 60 degrees C), 
and pure water washing for 30 seconds and at a room temperature was carried out for tap water washing at a room 
temperature for 30 seconds after that. 

[0022] It contained by the concentration which shows below each test piece processed as mentioned above, and shows 
KMn04, Na3 P04, CH3 COOH, and CH3 COONa in the 1st table, respectively, and it was shown in the 1st table in 



the cheinical-conversion liquid which has the pH value and processing temperature which are shown in the 1st table, 
and it carried out being processing-time immersed and pure water washing for 30 seconds and at a room temperature 
was carried out for tap water washing at a room temperature for 30 seconds after that. Finally dryness was carried out at 
the room temperature for 2 hours. 

[0023] It is JIS about each dried test piece which carried out the chemical conversion as mentioned above. Z The 
corrosion test was carried out according to 2371 and the rating number estimated the state of 24 hours after. The result 
was as being shown in the 1st table. 

[0024] Moreover, after having carried out the chemical conversion as mentioned above, applying the acrylic baking 
paint to the front face of each dry test piece by the dip coating method and putting on it gently for 10 minutes, stoving 
was carried out for 20 minutes at 150 degrees C. Then, JIS K The paint adherence test was carried out by the squares 
tape method (1mm interval) based on 8.5.2 of 5400. The result was as being shown in the 1st table. 
[0025] JIS after carrying out solvent degreasing like the above-mentioned example, pretreating and rinsing about the 
test piece made from example of comparison 1 Magnesium alloy (AZ91) H According to three sorts of 865 1 
specification, under the processing conditions shown in the 1st table, the chemical conversion was carried out and hot 
water rinsing was carried out after that, and it rinsed like the above-mentioned example and dried. The corrosion test 
and the paint adherence test were carried out like [ test piece / which was obtained in this example 1 of comparison ] 
the above-mentioned example. Those results were as being shown in the 1st table. 

[0026] After having carried out solvent degreasing like the above-mentioned example, pretreating and rinsing about the 
test piece made from example of comparison 2 Magnesium alloy (AZ91), according to the method given in JP,8- 
225954, A, under the processing conditions shown in the 1st table, the chemical conversion was carried out, and it 
rinsed like the example of the account of Gokami, and dried. The corrosion test and the paint adherence test were 
carried out like [ test piece / which was obtained in this example 2 of comparison ] the above-mentioned example. 
Those results were as being shown in the 1st table. 

[0027] After having carried out solvent degreasing like the above-mentioned example, pretreating and rinsing about the 
test piece made from example of comparison 3 Magnesium alloy (AZ91), according to the method given in JP,8- 
35073, A, under the processing conditions shown in the 1st table, the chemical conversion was carried out, and it rinsed 
like the example of the account of Gokami, and dried. The corrosion test and the paint adherence test were carried out 
like [ test piece / which was obtained in this example 3 of comparison ] the above-mentioned example. Those results 
were as being shown in the 1st table. 

[0028] Jan Ivar Skar, et al., SAE Technical PaperSeries, 970324, pp 7-11, and 1997 after carrying out solvent 
degreasing like the above-mentioned example, pretreating and rinsing about the test piece made from example of 
comparison 4 Magnesium alloy (AZ91) According to the method of a publication, under the processing conditions 
shown in the 1st table, the chemical conversion was carried out, and it rinsed like the example of the account of 
Gokami, and dried. The corrosion test and the paint adherence test were carried out like [ test piece / which was 
obtained in this example 4 of comparison ] the above-mentioned example. Those results were as being shown in the 1st 
table. 

[0029] After having carried out solvent degreasing like the above-mentioned example, pretreating and rinsing about the 
test piece of the example 5 of comparison - the product made from 6 Magnesium alloys (AZ91), according to the 
method given in David Hawke, et al., Metal Finishing 93, 10, pp 34-38, and 1995, under the processing conditions 
shown in the 1st table, the chemical conversion was carried out, and it rinsed like the example of the account of 
Gokami, and dried. The corrosion test and the paint adherence test were carried out like [ test piece / which was 
obtained in these examples 5-6 of comparison ] the above-mentioned example. Those results were as being shown in 
the 1st table. 

[0030] Ultrasonic cleaning was carried out for 15 minutes in the acetone of a room temperature about many test pieces 
made from example 10 Magnesium alloy (AZ91), and it dried for 5 minutes at the room temperature. Next, it was 
immersed for 1 minute into potassium-pyrophosphate solution (35 g/1, 60 degrees C), and pure water washing for 30 
seconds and at a room temperature was carried out for tap water washing at a room temperature for 30 seconds after 
that. Next, it was immersed for 3 minutes into caustic-alkali-of-sodium solution (50 g/1, 60 degrees C), and pure water 
washing for 30 seconds and at a room temperature was carried out for tap water washing at a room temperature for 30 
seconds after that. 

[0031] It was immersed for 1 minute one by one into the chemical-conversion liquid which next used each test piece 
processed as mentioned above in the above-mentioned example 1, and pure water washing for 30 seconds and at a 
room temperature was carried out for tap water washing at a room tehiperature for 30 seconds after that. Finally 
dryness was carried out at the room temperature for 2 hours. The corrosion test was carried out like [ test piece / when 
the sum total surface area of a chemical -conversion test piece is set to 0, 25, 50, 75,100,125,150,175 and 200dm(s)2 / 1, 
respectively ] the above-mentioned example. Those results were as being shown in the 2nd table. 



[O032]1v[oreover, Mn, P, and CH3 COO which carried out the chemical conversion as mentioned above, and have 
adhered to the front face of each dry test piece - Coating weight was calculated by the following methods. That is, each 
test piece was made immersed for 3 minutes at a room temperature into 200ml of 3 mass % sulfuric-acid solution, the 
amount of Mn and the amount of P which were eluted in the solution were analyzed, and the coating weight of Mn and 
P was computed. Those results were as being shown in the 2nd table. 

[0033] Moreover, each test piece is made immersed at 30 degrees C for 1 hour into a mixed alkaline-water solution 
(Na2 C03 2.7 mM+NaHC03 0.3mM), and it is eluted in the solution, and is CH3C00. - An amount is analyzed and it 
is CH3 COO. - Coating weight was computed. Those results were as being shown in the 2nd table. 
[0034] Ultrasonic cleaning was carried out for 15 minutes in the acetone of a room temperature about many test pieces 
made from example of comparison 7 Magnesium alloy (AZ91), and it dried for 5 minutes at the room temperature. 
Next, it was immersed for 1 minute into potassium-pyrophosphate solution (35 g/1, 60 degrees C), and pure water 
washing for 30 seconds and at a room temperature was carried out for tap water washing at a room temperature for 30 
seconds after that. Next, it was immersed for 3 minutes into caustic-alkali-of-sodium solution (50 g/1, 60 degrees C), 
and pure water washing for 30 seconds and at a room temperature was carried out for tap water washing at a room 
temperature for 30 seconds after that. 

[0035] It was immersed for 1 minute one by one into the chemical -conversion liquid which next used each test piece 
processed as mentioned above in the above-mentioned example 2 of comparison, and pure water washing for 30 
seconds and at a room temperature was carried out for tap water washing at a room temperature for 30 seconds after 
that. Finally dryness was carried out at the room temperature for 2 hours. The corrosion test was carried out like [ test 
piece / when the sum total surface area of a chemical-conversion test piece is set to 0, 25, 50, 75,100,125,150,175 and 
200dm(s)2 / 1 respectively ] the above-mentioned example. Those results were as being shown in the 2nd table. 
[0036] 
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99/100 
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[Table 2] 



» 2 « 









!lStt»M-®^H-a®« (dm' / I) 




fl 


25 


50 


75 


100 


125 


150 


175 


200 


m 


R. N. 


9.8 


9. 8 


9. 7 


9. 7 


9. S 


9. 5 


9. 4 


9. 3 


9.2 


m 


M n #3? ft . mg/m' 


212 


184 


254 


211 


241 


272 


262 


228 


233 


m 




16 


7 


6 


< 6 


7 


< 6 


< 6 


<6 


< 6 


10 


CHaCOO- Bg/n' 


0 C 

3. D 


i. U 


4. 0 


3. 8 


3. 9 


4, 3 


4. 1 


3. 7 




itmm 7 


R. N. 


9.8 


9. 3 


9. 2 


■ 9.0 


8.8 


8.6 


8.5 


8. 5 


8. 5 



[0038] 

[Effect of the Invention] In the manufacture method of this invention, although the heavy metal which serves as an 
impurity at the time of the hexavalent chromium which is a toxic substance, or recycling is not contained and non 
chromate treatment liquid with the long life of processing liquid is used, to the chemical conversion using the clo mate 
bath, or the corrosion resistance beyond it can be attained and the high high corrosion resistance surface treatment 
Magnesium alloy product of recycling nature can be offered. Moreover, the paint adhesion at the time of paint also 
became good, and the high corrosion resistance surface treatment Magnesium alloy product obtained by the 
manufacture method of this invention became realizable [ paint adhesion equivalent to a chromate treatment article ]. 



[Translation done.] 



